The role of mtDNA background in disease expression: a new primary LHON mutation associated with Western Eurasian haplogroup J.
Leber's hereditary optic neuropathy (LHON) is a maternally transmitted form of blindness caused by mitochondrial DNA (mtDNA) mutations. Approximately 90% of LHON cases are caused by 3460A, 11778A, or 14484C mtDNA mutations. These are designated "primary" mutations because they impart a high risk for LHON expression. Although the 11778A and 14484C mutations unequivocally predispose carriers to LHON, they are preferentially associated with mtDNA haplogroup J, one of nine Western Eurasian mtDNA lineages, suggesting a synergistic and deleterious interaction between these LHON mutations and haplogroup J polymorphism(s). We report here the characterization of a new primary LHON mutation in the mtDNA ND4L gene at nucleotide pair 10663. The homoplasmic 10663C mutation has been found in three independent LHON patients who lack a known primary mutation and all of which belong to haplogroup J. This mutation has not been found in a large number of haplotype-matched or non-haplogroup-J control mtDNAs. Phylogenetic analysis with primarily complete mtDNA sequence data demonstrates that the 10663C mutation has arisen at least three independent times in haplogroup J, indicating that it is not a rare lineage-specific polymorphism. Analysis of complex I function in patient lymphoblasts and transmitochondrial cybrids has revealed a partial complex I defect similar in magnitude to the 14484C mutation. Thus, the 10663C mutation appears to be a new primary LHON mutation that is pathogenic when co-occurring with haplogroup J. These results strongly support a role for haplogroup J in the expression of certain LHON mutations.